The cellular actions of vasopressin on corticotrophs of the anterior pituitary: resistance to glucocorticoid action.
The cellular actions of vasopressin (AVP) in the anterior pituitary were investigated. HPLC analysis of [3H]inositol-labeled cells indicated that AVP stimulated a rapid increase in inositol-1,4,5 trisphosphate (IP3), inositol-1,4 bisphosphate, and inositol-4 monophosphate levels. While CRF had no effect on basal IP3 levels, it blocked their stimulation by AVP. CRF-stimulated ACTH secretion and cAMP accumulation were potentiated by AVP. AFter dexamethasone (DEX) treatment (20 nM, 18 h), CRF-dependent ACTH secretion and cAMP accumulation were attenuated but AVP was still able to potentiate both of these actions of CRF suggesting that cellular actions of AVP may be resistant to DEX effects. Therefore, [3H]AVP binding was determined in control and DEX-treated cells. Pretreatment with DEX had no effect on either AVP receptor affinity or on the number of available binding sites. Consistently, stimulation of IP3 production by AVP in DEX-treated cells was comparable to that of control cells. Protein kinase C activators such as 12-O-tetradecanoyl-phorbol-13-acetate and dioctanoylglycerol were either near additive with CRF or also potentiated the action of CRF on ACTH secretion, respectively, even after DEX pretreatment. These results indicate that, in the anterior pituitary, distinct intracellular signaling pathways mediate the actions of CRF and AVP; cAMP mediates CRF actions and IP3/protein kinase C mediate the effects of AVP. Neuromodulation of ACTH secretion by dual effector mechanisms which exhibit a complex mode of interaction and only one of which is negatively influenced by glucocorticoids, provides these cells a mechanisms by which appropriate responses can be elicited under various physiological states.